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Diagnosis of Placenta Previa by Aortography
In expert hands and with high quality radiographs it is possible using the soft tissue method to demonstrate the placental site with accuracy in 90-95 % of cases (Hartley 1959) . This method of placental localization in less expert hands may, however, fail unless all factors are favourable and it is often in just such a case that placental localization is required. Arteriography permits an accurate localization of the placental site at any stage of pregnancy and irrespective of the presentation of the foetus or presence of hydramnios.
Historical
The first recorded instance of visualization of the placenta by aortography is that of Dos Santos et al. (1929) following the injection of sodium iodide solution, by direct puncture of the aorta. Coutts et al. (1935) used a similar method and so demonstrated the placenta in 12 women who were near term, and after this there are numerous reports of placental display using a similar technique. Sutton (1952) successfully demonstrated the placental sinuses in 2 out of 3 cases of suspected placenta prLevia using a unilateral percutaneous retrograde injection into the femoral artery. Fernstrdm (1955) displayed the placenta in 59 women by retrograde percutaneous catheterization of the aorta and Nelson et al. (1961) recorded 230 cases using this method. Basson and De Villiers (1963) again reviewed this method of examination, and recorded their results. A further extensive review was undertaken by Borrell et al. (1963) . There are, however, few references to the routine use of this method in this country.
Technique
The fasting patient is premedicated with about 100 mg of Pethilorfan (the dose varying according to the patient's weight) and a normal percutaneous method of catheterization of the aorta from the femoral artery is used.
In the early cases we used the normal 205 polythene catheters but lately we have used a 7F Teflon catheter which is easier to use and can be autoclaved without shrinkage. The catheter is positioned so that it lies at the level of the bifurcation of the aorta (approximately 23 cm from the puncture site in a woman of 5 ft 4 in. height). The position of the tip of the catheter is important, since the placenta is often supplied mainly by one uterine artery, and unless both iliac arteries, and hence both uterine arteries, are filled with the contrast medium the placenta -may not be seen.
We then applied a tight compression band to the maternal abdomen, but we have now stopped doing so as in a few cases the uterine contraction produced by the compression of the abdomen interfered with the filling of the placental sinuses and also caused the patient quite marked discomfort. The lack of compression has not affected the diagnostic quality of the radiographs.
The opaque medium used for injection throughout the series has been 30 ml of 60% sodium diatrizoate. This is a smaller dose of opaque medium than has been used by other workers for this investigation; Basson & De Villiers (1963) used 25 ml of 76% and Borrell et al. (1963) 70 ml of 60% sodium diatrizoate; but our dosage has given a consistently satisfactory demonstration of the placenta.
The injection is made either by hand pressure or by using a compressed air injection pump with a pressure not exceeding 2-2-5 kg/sq. cm, the injection time being about two seconds. This slowish injection is necessary to ensure that the opaque medium flows through the uterine arteries for a reasonable period in order that the placental sinuses may ffil adequately. A delay of two seconds is then allowed and a single antero-posterior film is taken, using a 17 x 14 in. film to include the whole of the uterus. This film can quite easily be timed by means of a stop watch, the radiographer starting the watch at the end of the injection and exposing the film two seconds later. For record purposes we have in the later films of the series used an electronic timing device, to delay the exposure and to record the various data on a direct writing recorder, but this refinement is by no means essential.
The radiograph is examined before withdrawal of the catheter and if necessary a second injection is given and a radiograph obtained in the lateral projection. When the radiographs are judged to be satisfactory the catheter is withdrawn.
Following withdrawal of the catheter pressure on the puncture site must continue to obtain adequate hemostasis in view of the tendency of thr bleeding time to be increased in pregnancy, but we have had no serious problem from this.
Hazards and Contraindications
The hazards of the examination appear to be no greater and probably less than in normal retrograde aortography since the vessels utilized are those of a healthy young adult unlike the diseased vessels in older patients which are often encountered in routine retrograde aortographic examination. The examination should not be performed if there is severe renal or hepatic damage; nor in the shocked patient where the low blood pressure may allow large quantities of the opaque medium to reach the renal circulation with consequent risk of renal damage. Though we have no direct proof it appears from the work of Leinzinger (1958) , who obtained pyelographic visualization of the kidneys following injection via the umbilical veins before the delivery of a retained adherent placenta, that a small quantity of the opaque medium passes through the placenta and into the foetal circulation. We have, however, never opacified the foetal circulation in any of our cases and it is probable that such transference of the opaque medium is only slow and slight.
We have had no untoward reactions and in no case has the examination induced premature labour. We have no evidence to suggest that this method of examination has caused any foetal morbidity or mortality. In our opinion the examination is safe and practical in the hands of an experienced operator.
Anatomical Appearances
Uterine arteries: These are easily seen and have a width of about twice that seen in the non-pregnant patient. The main trunk of the uterine artery is seen in the parametrium running more or less transversely and in this portion it may be either straight or tortuous. It then runs vertically upwards in the lateral wall of the uterus, and is quite straight in this portion. As it approaches the placental site it branches into the small vessels which become increasingly tortuous and have a corkscrew-like appearance as the placental site is reached. Very often the main blood supply to the placenta appears to originate from one uterine artery, hence the importance in ensuring that both uterine arteries are adequately filled by the opaque material.
Placental sinuses: These are easily identified as irregular mottled opacities sometimes with confluent outlines which remain filled with the opaque medium usually for several seconds. Sometimes these opacities may have a clear central area giving a rosette-like appearance and this is thought to be due to discharge of a jet of blood not containing any opaque medium into the centre of the opacified sinus. This appearance is in accordance with the theory of the jet discharge of the branches of the uterine artery into the placental sinuses (Donner et al. 1963 ).
Venous drainage: In some case the veins in the vicinity of the placenta are shown; these are usually small and curved, and occasionally a curved opacity in the uterine wall is seen which is thought to represent a marginal sinus.
Variations ofAppearance due to Timing ofthe Exposure Until about the 35th week of pregnancy the placental sinuses appear to fill with the opaque medium 2 seconds after the end of the injection, with remarkable consistency, but later in pregnancy the appearance of the placental sinuses is a little more variable. This is thought to be due to the more frequent uterine contractions that occur in later pregnancy, causing the jet discharges from the uterine arteries to be interrupted. Similar findings are recorded by Donner et al. (1963) , who performed serial angiograms on the placenta of the rhesus monkey with simultaneous recording of the uterine contractions. It appears that the variations in the time and extent of the filling of the placental sinuses can be attributed either to the presence of uterine contractions or to disease of the placenta.
Localization ofthe Placental Site
In our series of cases the placenta has been shown to lie in any position within the uterus. When the placenta is shown to lie in the upper portion of the uterus on the initial film (Fig l) the examination is discontinued, for only in exceptional circumstances is accurate localization of practical importance when placenta previa has been excluded. Ifthe lower margin of the placenta appears to lie within the true pelvis (Fig 2) the presen-e of some degree of placenta prnvia is suspected and a further attempt at localization is made by means of a lateral view (Fig 3) . This clearly shows whether the placenta is lying on the anterior or posterior wall of the uterus and the presence of a placenta prwvia can be estimated. Minor degrees of placenta previa may be difficult to estimate owing to the difficulty of determining the exact boundaries of the lower segment of the uterus. It appears that if the lower margin of the placenta lies more than 10 cm from the external os placenta previa can be excluded (Samuelsson & Sjovall 1957) .
It is, however, more convenient to use a method of defining the lower segment of the uterus that utilizes bony points easily seen on the radiograph. For this purpose we follow Brink (1960) in regarding the upper limit of the lower uterine segment as lying below the line joining the promontory of the sacrum to the anterior superior iliac spines.
Sixty-one cases of antepartum hwmorrhage have been examined by this method. In 60 cases adequate visualization of the placenta was obtained, in the remaining case the placenta was not shown. This patient was at term and nonvisualization was thought to be due to uterine contractions.
In 48 cases placenta prvvia was excluded, correctly, as follow up confirmed.
Some degree of placenta prnvia was diagnosed on 12 occasions. This was confirmed in 11 cases; in the other only a single antero-posterior film had been obtained, the placenta lay on the anterior wall of the uterus and its shadow had been projected into the pelvis on the film-If a placenta previa is suspected on the anteroposteriorfilm no accurateestimateofits degree can be made without a lateral view. But since in the majority of cases the antero-posterior film will exclude this condition the examination can often be stopped at this point, with a smaller radiation dosage.
This procedure gives a positive and accurate method of placental localization which can be performed at any stage of pregnancy; we would suggest that it has a part to play in the investigation of certain cases of antepartum hiemorrhage. (Park Hospital, Davyhulme, Manchester) Obstetrical Aspects Before 1946 when placenta prnvia was diagnosed it was usual to deliver the child as soon as was practicable after the initial hemorrhage. The ftetal mortality was about 60 % and the maternal mortality about 6%. As a result of Macafee's work (1946) in particular, more interest was taken in the fate of the child and efforts were made to postpone delivery by prolonging the pregnancy until the risks of prematurity were passed, usually to the 35th or 36th week, with a decline in the ftetal mortality to roughly 5 %. Improvements in the supply of blood for transfusion, in anaesthesia and other aspects resulted in the reduction of the maternal mortality. to about 0 6 %. But the condition remains a danger, as, can be seen from the following figures from the Ministry of Health Report on Maternal Deaths (Walker et al. 1963): of 742 deaths in the years 1958-60, 130 were due to hiemorrhage in all its forms and 25 of these were due to placenta prnvia; tmoreover 19 of these were avoidable. Naturally many difficulties arise in such a method of treatment and not the least is the problem of keeping the patient in hospital for anything up to two months when for most, if not all, of this time she is perfectly well. However, the danger with placenta previa is that the initial hwemorrhage is rarely the most lethal to the mother and it is essential for patients with this condition to remain in hospital so that prompt treatment can be undertaken should they have further bleeding.
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Antepartum hamorrhage, bleeding between the 28th week of pregnancy and the onset of labour, can be due to a number of causes; the gynecological include erosion, polypus and, rarely, carcinoma of the cervix, while the obstetrical causes are premature separation of a normally inserted placenta (including abruptio placente or accidental hemorrhage) and placenta previa. All patients with bleeding, however slight, in the last trimester of pregnancy should be admitted with all speed to a properly equipped hospital. In accidental hemorrhage the diagnosis is usually fairly easily made and delivery is expedited in the interest of both mother and child, although in the severe case the child does not usually survive the initial hiemorrhage. The remaining patients, who are in the majority, are transfused as necessary and if the child has survived the initial hmmorrhage (the foetal mortality is fairly high) the cervix is inspected to exclude disease, care being taken to
